A mid rising global travel and trade, early detection of tephritid fruit fl y pests is critical to preventing their establishment in many food-growing regions of the world (Suckling et al. 2016) . Many countries operate extensive and continuous trapping programs to detect fruit fl y invaders and then be able to eliminate them, thereby protecting valuable fruit and vegetable industries. For example, trapping programs in the U.S. in California maintain more than 94,000 traps for non-native fruit fl y species (IPRFFSP 2006) . Th ese traps are relocated every four to six weeks to diff erent properties during the year to follow the fruiting season, resulting in more than 300,000 properties being sampled annually (see Gilbert et al. 2013 for protocols). Th ese protocols are internationally accepted and comply with international phytosanitary standards (ISPM 26 2015) .
All areas in the state with suitable habitat for a population to exist year-round are trapped, with site densities ranging from 10 sites/mile 2 (1 site/26 ha) to 1 site/6 mile 2 (1 site/1554 ha) depending on environmental suitability, and trapping duration in a given square mile ranging from one month per year to year-round. Trap densities and durations are biased towards those areas where human-mediated introductions are more likely to be encountered, with the primary factors being international entry points, human population density, and environmental suitability. As a result, the highest trap densities and durations are in areas which have international access points (i.e., airports and seaports), high human population density, abundance of varied host plants providing year-round host availability for the fl ies, and an optimal climate for year-round reproduction. Other intensive surveillance programs currently operate around the world, such as in Australia (Jessup et al. 2007 ), Chile (Gonzalez and Troncoso 2007) , Mexico, and Guatemala (Enkerlin et al. 2015) . GERDA, the Global Eradication and Response Database (b3.net.nz/gerda), includes close to a thousand arthropod and plant pathogen eradication eff orts. An analysis of the subset that covered 211 eradication or emergency response programs against 17 species of fruit fl ies in 31 countries indicated that the failure rate for these fruit fl y eradication programs was about 7% (Suckling et al. 2016) . Eradication success was generally based on the combination of several IPM tools and tactics applied on an area-wide basis. The likelihood of eradication
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Tephritid Pest Populations declined with an increase in the area infested; therefore, early detection of incipient fruit fly populations has been critical in reducing the cost and length of subsequent eradication efforts (Jackson and Lee 1985 , Mitchell and Saul 1990 , Tobin et al. 2014 .
Most invading fruit flies, even if they reach adulthood, are expected to die before reaching a surveillance trap or finding a mate and successfully reproducing, consistent with the Allee principle under low population density (Allee and Bowen 1932 , Courchamp et al. 2008 , Liebhold and Tobin 2008 . Those invaders that succeed in reproducing may yet die out because of poor host or environmental conditions, including predation pressure. However, if some flies survive under conditions of adequate resources and climate, they will quickly increase their numbers and disperse more widely into the environment until, eventually, some are trapped (Whitten and Mahon 2005, Suckling et al. 2016) .
The position stated by Carey, Papadopoulos, and others is that many exotic fruit fly species are established in California: the Mediterranean fruit fly (medfly), Ceratitis capitata (Wiedemann) (Carey 1991 , Papadopoulos et al. 2013 ; the Mexican fruit fly, Anastrepha ludens (Loew), and some species of Bactrocera (Papadopoulos et al. 2013 ; University of California, Davis 2013). If those species are indeed established, some fly populations must remain constantly at a low level undetected by survey traps for decades. This re-interpretation of California Department of Agriculture (CDFA) detection data is at odds with the conclusions of most of the international tephritid fruit fly research community, including a wide range of international experts and official technical committee members (see Acknowledgements). Most importantly, international trading partners, following International Plant Protection Convention (IPPC) phytosanitary standards that govern global phytosanitary matters and international agricultural trade, have not accepted their interpretation of these data.
How efficient are survey traps in detecting incipient populations of tephritids? Clearly, trap efficiency, as well as trap number, density, and distribution, are critical factors in the efforts to detect invasive fruit flies early to minimize economic damage. Apart from survey traps, new incursions of fruit flies can also be detected through quarantine examinations of fruits or vegetables at ports of entry or at internal quarantine stations, as well as in fruit selection procedures at packing facilities and by millions of consumers every day (Grafton-Cardwell et al. 2015) .
The fundamental debate is not whether some, or even most, fly incursions can be detected, but whether any polyphagous fly introduction can avoid detection completely for years in spite of intensive trapping networks. In scenario A, the incursion does not survive; in scenario B, the population is detected early and eliminated by area-wide intervention methods; in scenario C, the population is not detected and suppressed early, and thus grows exponentially at first; and in scenarios D and E a new outbreak is detected in the same area after possibly years as a result of either a new incursion (D) or to an existing population which survived in low numbers and then is suddenly detected (E). 
Scenarios for Incursions of Polyphagous

I. Possible Scenarios for Fruit Fly Incursion
The possible scenarios for a tephritid fruit fly incursion into an area with favorable climatic and host availability are shown in Fig. 1 . Although the exact numbers of fly incursions into such areas around the world are not known, the great majority are thought to be unlikely to survive to reproduce (Fig. 1 , scenario A) for several reasons, including predation by natural enemies, the failure to find mates under extremely low-density conditions (the Allee effect), and the failure to successfully exploit food resources and cope with physical environmental conditions (Allee and Bowen 1932) . Rare fly incursions that survive to reproduce may be detected early; the infestation can be delimited through intensive trapping and then eliminated by area-wide intervention (Fig. 1 , scenario B), integrating one or more of the proven techniques, such as fruit stripping in the affected area, bait spraying, bait stations, male annihilation, or the sterile insect technique (Jessup et al. 2007 , Gonzalez and Troncoso 2007 , Suckling et al. 2016 , Enkerlin et al. 2015 . If the incursion of an invasive, polyphagous, and multi-voltine fruit fly is not detected and suppressed early, the fly population, under favorable conditions, will grow exponentially at first (Fig. 1 , scenario C) because of its r-selected nature and ability to exploit a broad range of host plants (Carey 1982 , Duyck et al. 2007 , Szyniszewska and Tatem 2014 . Eventually, after a few generations, such populations will be detected owing to their growing size, then suppressed and eliminated by the area-wide application of eradication technologies, as in Fig. 1 , scenario B, above. After some time, perhaps years, a new incursion of the same species may be detected again in the same or nearby sites. If so, would the latest detection represent a new incursion (Fig., 1, scenario D) , or might it have come from an existing population that survived possibly for years undetected at low numbers, and then was suddenly detected (Fig. 1 , scenario E)? Scenario E in Fig. 1 represents the position held by Carey and colleagues (see Papadopoulos et al. 2013 ), who have not yet explained how polyphagous fruit fly populations could remain at very low numbers undetected over long periods of time. Regarding the medfly, Carey (1982 Carey ( , 2001 noted that no medfly population can ever be expected to attain complete stability, while also maintaining that the medfly's intrinsic rate of increase, r, is uniformly high for a number of fruits, thus classifying that species as r-selected (Krainacker et al. 1987) . But hypothetical small populations capable of avoiding detection for long periods of time would have to remain so, in a balanced stable state, typical of a K-selected, not an r-selected, species. This is because if the population increased significantly, as expected for an r-selected species, it would eventually be detected after one or more generations in survey traps or by consumers, while if it decreased significantly, it would eventually become extinct as a result of inhospitable climatic or host conditions, predation, or the Allee effect (Tobin et al. 2011 , Gutierrez et al. 2014 ).
II. A Successful Fruit Fly Invader
Is there an example of a successful tephritid fruit fly invader to California that could provide insight into the invasion process? Indeed, there is. The olive fruit fly, Bactrocera oleae (Gmelin), was first detected in survey traps in 1998 in Los Angeles County. Within five years, this fly was found infesting fruit in all olive-growing areas of the state (Rice 2000 , Zygouridis et al. 2009 , Yokoyama 2015 . A rapid progression of expansion outward from the initial area of detection around Los Angeles was evident based on detections in both fruit and traps (Fig. 2 ). Olive fruit flies spread 100 miles or more per year during this period into previously uninfested olive-growing areas (Rice et al. 2003) . Because of a lack of cost-effective technologies that can be applied on an area-wide basis against this species, such as the sterile insect technique (SIT) or male annihilation technique (MAT), eradication efforts based on other technologies (foliar bait sprays and the area-wide trapping program) were terminated in May 1999 when it was clear that the species was established. Populations of the olive fruit fly are now recorded from 47 of the 58 counties of California. As rapidly as the monophagous olive fly spread, the polyphagous Bactrocera and medfly pests probably would spread even faster if they gained a foothold in California. This would especially be true for any invading tephritid pest in the absence of a preemptive preventative sterile fly release program (PRP), as presently exists only for the medfly in the Los Angeles Basin, historically a high-risk area for tephritid incursions (http://www.cdfa.ca.gov/plant/pdep/prpinfo/), as well as in some high-risk areas of Florida (http://freshfromflorida.s3.amazonaws.com/sirfbooklet.pdf).
III. Proving the Negative
Papadopoulos and coworkers (2013) proposed that wild populations of a minimum of five, and as many as nine, tephritid species are established in California, including the medfly, the Mexican fruit fly, A. ludens, and the oriental fruit fly, Bactrocera dorsalis (Hendel). Proving the absence of such established populations in the non-deterministic world of fruit fly trapping is impossible, as it would be proving a negative. A true scientific claim must be falsifiable (Popper 1963 , Horgan 1992 . If so, the proponents of established fruit fly populations in California have not made a proper scientific claim, since their stated belief cannot be proven false. They provide no specific information on the sizes or distributions of the putative populations or any other details on how such populations persist. In the absence of proof to the contrary, one may accept the false conclusion that such fruit fly populations exist since there is never sufficient proof that they do not exist. Therefore, the burden of proof should fall on those contending the existence of established fruit fly populations of those species, not those questioning that belief.
Arguing the merits of unfalsifiable hypotheses has no place in science. As Christopher Hitchens, of Hitchens' Razor renown, wrote, "What can be asserted without evidence can be dismissed without evidence" (Hitchens 2007). If established fruit fly populations truly exist in California, then positive proof should be forthcoming in the form of continuous trapping of adults in the huge number of survey traps deployed and systematically serviced in carefully selected high-risk sites in the state. Positive proof should also come in the form of eggs or larvae found regularly by quarantine officers conducting fruit inspections and by millions of consumers in the U.S. and around the world eating the tons of fruits or vegetables produced year-round in California. So, why are there no reports of larvae or eggs found in fruits or vegetables, produced in the U.S., by millions of domestic and international consumers and plant protection officers around the globe? Is it because the outbreaks of fruit flies in the U.S. are all recurring incursions of infested fruits into the state?
Indeed, where do non-native fruit fly detections take place in the U.S.? According to the national fruit fly surveillance report by the USDA/APHIS (2013), most detections occur in large urban areas near airports and seaports, rather than in rural areas where the vast majority of fruit and vegetable biomass exists. Considerable evidence exists to show that tons of infested produce enter the U.S. illegally every year, some of which is intercepted in postal mail, routine inspections of airline baggage, or occasional airport "blitzes," indicating widespread smuggling of quarantined items across the U.S. (Miller 1992 , Liebhold et al. 2006 , Carey 2010 , Liebhold et al. 2010 , USDA/APHIS 2013). Indeed, about one-third of the mainland U.S. eradications of fruit flies listed in the GERDA (Global Eradication and Response Database) are from Florida, Oregon, Texas (Suckling et al. 2016) , and, recently, Puerto Rico (http://tinyurl.com/me2n4uw). The locations and frequencies of fruit fly detections are directly associated with human population centers, in urban or suburban areas, as expected with the concept of repeated new incursions of fruit flies, and in direct contrast to the fruit fly distribution in principally large agricultural areas, which would result from permanent establishment in California, Florida, Texas, or any other state in the U.S. with a suitable climate and host abundance. This is consistent with pest risk assessment guidelines where the risk of pest incursion into pest-free areas follows a gradient from greater risk at points of entry to lower risk at commercial agricultural sites (FAO 2014 , Miller 1992 . Further, if fruit fly populations can persist below detectable numbers for extended periods of time in California, why not in Florida, Texas, or elsewhere? Clearly, tephritid fly detection programs in the U.S. and other important horticultural production areas of the world rely heavily on the sensitivity of their trapping networks. Let's examine that topic below.
IV. Sensitivity of Traps
What is the likelihood of detecting the presence of wild tephritid fruit fly populations of various sizes in nature? Clearly, this chance is a function of trap density and distribution, trap efficiency (including the potency of the lure), and the inherent dispersal capacity of the responding fly population (Barclay et al. 2011 , Lance 2014 . For both C. capitata and several Bactrocera species, many studies have measured fly dispersal capabilities in response to various lures (Wong et al. 1982 , Cunningham and Couey 1986 , Baker and Chan 1991 , and Manoukis et al. 2015 for the medfly; Kohama and Kuba 1996 for the melon fly, Zeugodacus (formerly Bactrocera) cucurbitae; and Iwahashi 1972 , Froerer et al. 2010 , and Manoukis et al. 2015 for the oriental fruit fly, B. dorsalis). In these studies, Bactrocera males were trapped from substantially longer maximum distances (up to several kilometers) than medfly males (up to several hundred meters). More recently, several studies have related the proportions of flies recaptured when released at various distances from traps to the estimated probability of detecting fly populations of various sizes within a trapping grid. Lance and Gates (1994) conducted mark-release-recapture studies with mass-reared, sterilized C. capitata in California and, combined with the results of an earlier study by Cunningham and Couey (1986) and simple probability models, assessed the likelihood of detecting medfly populations of various sizes within the standard trapping grid used in California. Shelly and coworkers (2014) conducted a later study releasing wildish (up to five generations removed from the wild) medfly males in Hawaii and found very similar results to those in the earlier study by Lance and Gates (1994) . Shelly and coworkers (2010) also conducted a similar study with sterilized wildish males of both the melon fly and oriental fruit fly in southern California (Orange County) during June-August, 2009.
In the study conducted by Lance and Gates (1994) on medflies, the trap density was maintained at the standard 10 male-lure traps per mile 2 (2.6 km 2 ) operated in the California trapping system at the time of the study, while in the studies by Shelly and coworkers (2014) on the two Bactrocera species, the trap density was maintained at the standard five male-lure traps per mile 2 for each of the target species. In each of these studies, capture probabilities of released flies were measured by releasing flies from concentric points on radii around a central trap; then the data were applied to the standard trapping density for each of the target species. The resulting probabilities for detecting one or more males from source male populations of various sizes are shown in Fig. 3 . Extrapolating from the curves for each of the three species, the estimated minimum male population size that yields a 99.9% probability of detecting at least one male over time (one or more consecutive generations) is ≈50 for the oriental fruit fly, ≈350 for the melon fly, and ≈2,300 for the medfly. In addition, protein-baited traps that mainly target immature female flies are also deployed in each square mile, further increasing detection probabilities. Furthermore, according to international phytosanitary standards, every time a fly is detected, a specific emergency response protocol is enforced in which the first action is to deploy a delimiting survey via higher-density intensive trapping and fruit sampling, increasing the probability of fly detection by several fold compared with the standard trap density (FAO 2014 , Lance 2014 .
The explosive r-selected growth potential of the medfly and other tephritids, such as the oriental fruit fly and the melon fly, including population doubling times of as little as 5-10 days under favorable conditions in the field (Carey 1982 , Diamantidis et al. 2011 , Vargas et al. 1984 , Lance and McInnis 1993 , Lance 2014 , would make it extremely unlikely that such species would escape detection in one or more survey traps for more than a few generations. Enkerlin and coworkers (2015) found that, after applying a delimiting trap survey following the entry of three gravid medfly females into an area where suitable host and climate conditions persist during several months of the year, the probability of detecting one medfly adult was 94% for the F4 and nearly 100% for the F5 and subsequent generations assuming a conservative generational increase of three-fold, compared with the assessed nine-fold increase for that particular area (Guatemala) and favored host (coffee) (Rendon et al. 2004 ). In addition, an incursion would have to escape detection of immature stages by quarantine officers at the large number of fruit packing facilities in the U.S. and in importing countries, as well as by potentially millions of consumers daily.
Is the climate in California so special that it would cause established tephritid populations to remain undetectable for possibly years at a time? In fact, in the Mediterranean region, which has a climate similar to that of California, medfly populations explode every year, reaching very high adult and larval infestation levels each autumn (Papadopoulos et al. 2001) . Similarly, in the Western Cape Province of South Africa, which has a Mediterranean climate, medfly populations reach high numbers between summer and autumn and continue to be detected in traps throughout most of the rest of the year (De Villiers et al. 2013) . The rapid population growth potential for the medfly that exists in much of California was evident in the large Santa Clara outbreak of 1980 -1982 (Jackson and Lee 1985 . And yet, Papadopoulos and coworkers (2013) state that local populations of five species of fruit flies (including medfly, Mexican, and oriental fruit flies), and possibly several other Bactrocera species (guava, peach, and melon fruit flies) are "extremely small, and therefore likely to continue to be undetectable." If they are undetectable, how can one know that they are present? Such a contention defies logic in view of the acknowledged strong r-selected life history of each of those fruit fly species (Carey 1982 , Krainacker et al. 1987 . What keeps the populations of these species constantly small, under host and climatic conditions that all agree are very favorable for fruit fly survival and growth (Papadopoulos et al. 2013 , Duyck et al. 2007 , Szyniszewska and Tatem 2014 ?
Trapping data from the California counties that have detected medflies in survey traps since the first medfly outbreak in 1975 in Los Angeles County are presented in Table 1 (data courtesy of K. Hoffman, CDFA). The data set covers the 40-year period between 1975 and 2014 for each of the 58 counties of California. A total of 47 counties run trapping surveys, while 11 northern and eastern counties are deemed inhospitable for the medfly during winter months and are not trapped. Of the counties with trap survey teams servicing many thousands of traps weekly or biweekly, only 18 (38%) have detected medflies at least once since 1975, leaving 29 counties (62%) Delimitation protocols are implemented after a fly detection to define a potential infestation and to determine the time (in generations) needed to be confident that no breeding population remains after completion of the delimitation and any applied treatments (Clift and Meats 2002 , Meats et al. 2003 , Barclay et al. 2005 , Barclay and Humble 2009 , Meats 2014 , Tassan et al. 1982 , Manoukis and Hoffman 2013 . These protocols are internationally accepted and comply with ISPM 26 (2015) . Over the years, most of the major urban areas surrounding international ports of entry into California have been subjected to these delimitations (as evidenced by detections shown in Papadopoulos et al. 2013 ). Therefore, if there were undetected populations, such delimitations should have increased the likelihood of detecting such populations near the initial detections. And, as these newly discovered populations are delimited, the likelihood of detecting additional outlying populations around these should increase accordingly until the limits of the population clusters have been reached. This has not been the case over the years, with the vast majority of the delimitations finding flies only in the immediate vicinity of the initial find (for recent project information, visit http://tinyurl. com/lg5g36s).
The concept of subdetectable populations is used as an absolute by Papadopoulos et al. (2013) , because they assert that these can remain undetected indefinitely. This is a flawed concept, because something that exists should be detectable if an adequate search methodology is used. The search methodology used in California has shown itself to be effective in finding small populations and is internationally accepted. It is based on the goal of detecting populations before they can expand to a square mile in size (CDFA 1990) . Papadopoulos and coworkers (2013) assert that this methodology is inadequate to detect "subdetectable" populations, yet they fail to offer any explanations as to its perceived defect(s) or to propose alternatives. In contrast to their assertion, previous research by two of those authors demonstrated that the traps used in California are effective in detecting medflies in an area that is suboptimal for medfly survival, and, as the season progressed and populations built up, it was impossible not to trap flies (i.e., 100% of traps had captures) (Papadopoulos et al. 2001 ).
V. Genetic Evidence
What do we know about tephritid fruit flies detected in California from molecular data sets? This topic was recently reviewed by Barr et al. (2014a) for the medfly, and the available molecular data do not reject the hypothesis of a reintroduction model in favor of a hypothetical established population. For example, Meixner and coworkers (2002) analyzed microsatellite and mitochondrial DNA (mtDNA) variability data to study outbreaks of the medfly in California for the years 1992-1994 and 1997-1999 and detected evidence of multiple invasions. A total of 359 wild flies caught in survey traps were analyzed for genetic variation at three mtDNA restriction sites and two microsatellite loci. Genetic analysis of these markers indicated that at least five independent incursions of medflies into California occurred between 1992 and 1998. Single wild flies caught in Santa Clara County in 1997 and in Los Angeles County in 1999 probably represented two additional incursions of medfly into the state.
The prevalence of one medfly mitochondrial DNA genotype, i.e. the M007 haplotype (AAAB), over time in California, as reported by Papadopoulos and coworkers (2013) , does not, by itself, reject a hypothesis of multiple incursions of medflies (Barr et al. 2014a,b) . Indeed, the analysis by the former group of researchers did not examine the diversity of this haplotype from many possible external sources. If a genotype found in California over time, such as M007, is also common in other locations outside California, as has been found in all medfly populations in Central American countries, for example, then a re-incursion model for medfly detections in California is quite possible from any of these countries (Barr et al. 2014a ). Medfly haplotypes found in California (e.g., AAA and M07) are also common in Central American and Mediterranean countries (Gasparich et al. 1997; Barr 2009 ). More complex hypothetical patterns of fly incursion include the idea, based on intron DNA loci, that multiple sequential or overlapping fruit fly incursions in time, or "metainvasions, " occur for the medfly in California (Davies et al. 1999) . According to Bonizzoni and coworkers (2001) , a resident medfly population is likely to have existed in the Los Angeles area based on microsatellite loci variation found in flies trapped from 1992 to 1997. These flies shared similar genetic profiles, including an allele not observed in flies from the other regions sampled in the study. Subsequent investigation has not confirmed the presence of the allele in later fly collections from California (Todd et al. 2016) , or documented the presence of the allele in other global medfly populations, such as in the Mediterranean region (Raul Ruiz-Arce, personal communication). In short, the established population hypothesis does not explain observed medfly genetic diversity in California.
The pattern of outbreaks for the oriental fruit fly captured during various outbreaks between 2008 and 2012 in California were genetically analyzed and also showed evidence for multiple incursions with a complicated haplotype distribution pattern over time. This strongly disagrees with a simple resident population model and supports a pattern of repeated incursions over time, followed, in each case, by a successful eradication program (Barr et al. 2014b ; http://tinyurl.com/klle3oo).
VI. Evidence from National Programs in Australia, Chile, and Mexico
We have considered the example of California above in relation to the question of established fruit fly populations, especially the medfly, versus the likelihood of repeated incursions of fruit flies into the state. What further evidence is there from programs around the world on this issue? We will consider below the national programs in Australia, Chile, and Mexico as they have conducted studies to assess the evidence in favor of one side or the other on this matter. It is possible that some of the factors cited below from Australia, Chile, and Mexico are not true for California, but it is likely that at least a majority of them do apply to California, and indeed, to all four locations.
South Australia (1970-1999). Maelzer and coworkers (2004) studied incursions of the medfly and the Queensland fruit fly (QFF), Bactrocera tryoni (Froggatt), into South Australia over a span of 29 years between 1970 and 1999. They concluded the following for both species: 1) Fruit flies are detected seasonally in the summer and fall but lack a critical spring generation that would indicate an overwintered population; 2) There is no evidence of an increasing frequency of fruit fly outbreaks over time; 3) They found no evidence of decreasing time between adult fly catches; 4) They found no decrease in mean number of years between outbreaks in the same locations; 5) There was no significant recurrence of outbreaks in the same locations over time; 6) There was no evidence of a spread of outbreaks outwards from a central location; 7) A significant positive relationship existed between the likelihood of an outbreak and the human population size in a city or town; 8) There was no association between the numbers of detected QFF or medflies and the spatial pattern of primary host loquat or kumquat trees.
Their analysis strongly supports the hypothesis that fruit fly outbreaks in South Australia resulted from separate incursions of infested fruit by vehicular traffic from Western Australia, where the medfly is established, and from eastern Australia, where the QFF is established. Most of the outbreaks died out within a few weeks of detection, and the rest within a few generations, after eradication procedures were initiated (Jessup et al. 2007) .
Chile (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) . Rodriguez (2013 and R. Rodriguez, personal communication) described the pattern of fruit fly outbreaks of two or more wild flies in Chile from 2000-2016, including all 54 outbreaks that were successfully eradicated (53 of the medfly, one oriental fruit fly) in order to protect its large fruit export industry (Gonzalez and Troncoso 2007) . In addition, 83 single fly detections were recorded during this period: 82 medfly and one South American fruit fly, Anastrepha fraterculus (Wiedemann). The 137 detections/outbreaks were distributed over nine of Chile's 15 regions, although, as in California, the vast majority (122/137 or 89%) occurred in the urban areas of Santiago, Valparaiso, Iquique, and Antofagasta (Fig. 4) . Genetic analysis confirms at least five different mitochondrial DNA genotypes among the medfly detections. Furthermore, the program found no significant increase in outbreaks over time, no pattern of wider spread from one or more point sources, and no significant decrease in time or pattern of repeat occurrences among outbreaks or fly finds in the same locations. As in the above case for South Australia, this evidence strongly supports a pattern of repeated incursions of medflies and other fruit fly pests that is highly inconsistent with what would be expected from established tephritid fruit fly populations in Chile. Mexico (1982-2014). Enkerlin and coworkers (2015) describe transient detections and outbreaks in the southernmost states of Mexico bordering Guatemala (Chiapas, Tabasco, and Campeche), where the pest-free area status is maintained by large-scale sterile insect releases and eradication actions in Guatemala. The effectiveness of these actions is verified by an intense surveillance network including 24,760 traps that are placed in high-risk sites and serviced weekly or bi-weekly. In the past five years, as the leading edge of the infestation in Guatemala has been pushed to the southeast, away from the pest-free areas in Chiapas, Tabasco, and Campeche, the number of transient detections and outbreaks in these border states has been significantly reduced. In 2015, the lowest numbers of transient entries since pest eradication in 1982 occurred in the pest-free area of Chiapas. Since 2011, only two transient medfly entries have occurred in Tabasco and none in Campeche. No medflies have ever been detected in the rest of the Mexican states, except the State of Baja California, where an extensive outbreak occurred in Tijuana City along the Mexico-U.S. border in 2004. The outbreak was eradicated in 2005 after a 9-month area-wide effort. During the last 10 years, Baja California has been medfly-free, adding evidence that this pest is not established in California. As in the previous two cases of Chile and South Australia, these data are again inconsistent with the expected medfly distribution were this pest established in these areas, where suitable conditions for establishment prevail throughout the year.
Summary
■ Theory predicts that most fruit fly incursions do not survive to become self-sustaining populations (Fig. 1,  scenario A) or are eliminated quickly after detection and area-wide intervention (Fig. 1, scenario B) .
■ Under favorable growing conditions, if not detected and eliminated by area-wide intervention, r-selected fruit fly populations will increase rapidly (Fig. 1, scenario C) .
■ Genetic evidence and incursion outbreak patterns in Australia, California, Chile, and Mexico strongly support the notion of multiple incursions of fruit flies rather than established populations (Fig. 1, scenario D , not E).
■ Mark-release-recapture studies show that medfly and Bactrocera populations will be detected by trapping at standard densities within the first few generations after an incursion.
■ Because a negative cannot be proven scientifically, the burden of proof lies with those postulating established fruit fly populations.
■ A methodology should be formulated by advocates of fruit fly established populations to prove the existence of alleged sub-detectable populations by making them detectable.
■ Claiming fruit fly establishment without positive proof can be very damaging to fruit fly-free production areas with large horticultural exports and to their economic well-being, by endangering many jobs linked to agricultural industries and leading to widespread use of insecticides.
